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FRPSXWLQJZKLFKPLPLFV WKH IXQFWLRQV RI WKH KXPDQ EUDLQ DQG LV YHU\
HIIHFWLYH LQ OHDUQLQJ UHODWLRQVKLSV IURP FRPSOH[ VHWV RI GDWD >@
0DLQO\ GXH WR LWV VHOIOHDUQLQJ FDSDELOLW\ DQ $11 FDQ EH XVHG IRU
FRQVWUXFWLQJ EDVHG VROHO\ RQ REVHUYDWLRQV D PDWKHPDWLFDO PRGHO IRU
WKLQJVRIDQDWXUHZKLFKDUHQRWIXOO\XQGHUVWRRG)LJXUHLVDVFKHPDWLF
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IRXU QRGHV FDOOHG SURFHVVLQJ HOHPHQWV 3(V $ VHW RI GDWD VWDUWV LWV
MRXUQH\DWWKHLQSXWOD\HUDQGWKHQIORZVLQWRWKHKLGGHQOD\HURUOD\HUV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7KHPRGHOVKRZQLQ)LJXUHLVPDGHXSRIRQHKLGGHQOD\HUZLWKWKUHH
3(V DQG DQ RXWSXW OD\HU ZLWK RQH 3( )LQDOO\ WKH GDWD IORZ LQWR WKH
RXWSXW OD\HU DQG WKH 3(V LQ WKH KLGGHQ DQG RXWSXW OD\HUV SHUIRUP WKH
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LL  ¦  N\6H     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ZKHUH\L LV WKHPHDVXUHGYDOXH \Ö L LV WKHYDOXHSUHGLFWHGE\ WKH UHJUHVVLRQDQDO\VLVQ LV WKHQXPEHURIGDWDSRLQWV
XVHG DQG N LV WKH QXPEHU RI LQSXW YDULDEOHV1RWH WKDW QN LV WKH UHVLGXDO GHJUHHV RI IUHHGRP RI WKHPRGHO
8QIRUWXQDWHO\ WKH 6H LV QRW VXLWDEOH IRU FRPSDULQJ WKH GLIIHUHQWPRGHOV EHFDXVH WKH GHJUHHV RI IUHHGRPZHUH QRW
DYDLODEOH LQ WKH FDVH RI WKH$11PRGHOV:KHQFRPSDULQJ WKHPRGHOV LW LV LPSRUWDQW WR FRQVLGHU WKHPHDQ YDOXH
EHFDXVHSHUPDQHQWPRXOGFDVWLQJJLYHVEHWWHUPHFKDQLFDOSURSHUWLHVRXWSXWVWKDQWKDWRIVDQGPRXOGDQGWKHWKUHH
PHFKDQLFDOSURSHUWLHVKDYHYHU\GLIIHUHQWDYHUDJHYDOXHV7KH(OKDVUHODWLYHO\ VPDOOYDOXHVFRPSDUHG WR<6DQG
876 6LQFH WKH VWDQGDUG HUURU RI WKH HVWLPDWH GRHV QRW WDNH LQWR FRQVLGHUDWLRQ WKH PHDQ YDOXH RI WKH RXWSXW WKH
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:KHQHYHUWKHSUHGLFWHGGDWDZHUHFRPSDUHGWRWKHDFWXDOGDWDVHWDOLQHDUOHDVWVTXDUHVILWZDVFDOFXODWHGDQGWKH
OLQH ZDV IRUFHG WR JR WKURXJK WKH RULJLQ 7KH LQWHUFHSW ZDV VHW HTXDO WR ]HUR EHFDXVH LGHDOO\ ZKHQHYHU WKH
H[SHULPHQWDORXWSXWLV]HURWKHSUHGLFWHGYDOXHVKRXOGDOVREH]HUR7KH5DQGDGMXVWHG5YDOXHVZHUHFDOFXODWHGDV
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,W FDQ EH VHHQ LQ 7DEOH  WKDW WKH UHODWLYH VWDQGDUG HUURUV RI WKH PHFKDQLFDO SURSHUWLHV IRU WKH VDQG PRXOG DUH
VLJQLILFDQWO\KLJKHUWKDQWKRVHRIWKHSHUPDQHQWPRXOG7KLVLVGXHWRWKHODUJHUVFDWWHULQJLQSURSHUW\GDWDIRUVDQG
PRXOG FRPSDUHG WR SHUPDQHQWPRXOG&RPSDUHG WR VDQG FDVWLQJV WKH SHUPDQHQWPRXOG FDVWLQJV DUH VRXQGHU DQG












$ FRPSDULVRQ RI WKH UHODWLYH VWDQGDUG HUURU IRU OLQHDU DQGQRQOLQHDU UHJUHVVLRQ DQDO\VLV 7DEOH VKRZV WKDW WKH
QRQOLQHDU SUHGLFWLRQV DUH VXSHULRU WR WKH OLQHDU DQDO\VLV IRU DOO WKH PHFKDQLFDO SURSHUWLHV 7KHUHIRUH QRQOLQHDU
UHJUHVVLRQDQDO\VLVSURYLGHVDQRYHUDOO UHDVRQDEOHSUHGLFWLRQRI WKHPHFKDQLFDOSURSHUWLHV7KHQRQOLQHDU UHJUHVVLRQ
PRGHOZDVQRWGHYHORSHGWRWKHIXOOHVWH[WHQWGXHWRWLPHFRQVWUDLQV7KHDXWKRUVWHQGWRH[SORUHWKHVHDYHQXHVHYHQ







































































SUHGLFWLRQV IRU<6 LQERWK WKH VDQG DQG SHUPDQHQWPRXOGV ,W LV VHHQ WKDW WKH$11SUHGLFWLRQV DUH UHODWLYHO\ YHU\
JRRG$FRPSDULVRQRIWKHUHODWLYHVWDQGDUGHUURULQ7DEOHVKRZVWKDWWKHHUURULQ$11SUHGLFWLRQRI(OIRUVDQG










WKH$11PHWKRG LV VXSHULRU DQGPRUH DFFXUDWH WKDQ WKH OLQHDU DQGQRQOLQHDU UHJUHVVLRQ DQDO\VLV IRUERWK VDQGDQG
SHUPDQHQW PRXOGV 7KH SHUPDQHQW PRXOG SURFHVV JHQHUDWHV PRUH DFFXUDWH UHVXOWV FRPSDUHG ZLWK WKH VDQG PRXOG
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SURSHUWLHV DQG WR SUHGLFW WKHPHFKDQLFDO SURSHUWLHV RI WKH$ DOOR\0XOWLSOH OLQHDU UHJUHVVLRQ DQDO\VLV IDLOV WR
SURYLGHDFFXUDWHSUHGLFWLRQVRIWKHPHFKDQLFDOSURSHUWLHVLQVDQGDQGSHUPDQHQWPRXOGVEHFDXVHRIWKHLQWHUDFWLRQV
EHWZHHQ WKH YDULDEOHV DQG WKH IDFW WKDW YDULDEOHV GR QRW QHFHVVDULO\ IROORZ D OLQHDU UHODWLRQVKLS LQ WKHLU UDQJH RI










7KH QRQOLQHDU UHJUHVVLRQ DQDO\VHV JHQHUDWHG PRGHOV WKDW ZHUH OHVV DFFXUDWH WKDQ WKH $11 PRGHO EHFDXVH WKH
QRQOLQHDUUHJUHVVLRQDSSURDFKLVOLPLWHGE\KXPDQFDSDELOLWLHV7RSHUIRUPQRQOLQHDUUHJUHVVLRQDQDO\VLVDIXQFWLRQ
PXVW EH GHILQHG ZKLFK UHTXLUHV D SK\VLFDO PRGHO 7KH DFFXUDF\ RI WKH QRQOLQHDU UHJUHVVLRQ DQDO\VLV GHSHQGV RQ
ZKHWKHU WKH VSHFLILHG IXQFWLRQGHVFULEHV WKHXQGHUO\LQJ SK\VLFVZHOO7KH$11VLPSOLILHV WKHPRGHOLQJSURFHVVE\
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